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Selection[] risk assessment and cross-resistance of resistance to tebufenozide 
in the beet armyworm[] Spodoptera exigua |] Hiibner [|[| Lepidopteral] 
Noctuidae] 

JIA Bian-Tao[] SHEN Jin-Liang ] LIU Xu-Gan[] Key Laboratory of Monitoring and Management of Plant 
Diseases and Insects[] Ministry of Agriculture[] Nanjing Agricultural University[] Nanjing 210095[] China[] 
Abstract[] Tebufenozide[] the first commercial non-steroidal ecdysteroid agonist[] is used as a key insecticide to 
control the beet armyworm[] Spodoptera exigud] Hübnei[] at present. To evaluate the risk of resistance[] a field 
population of the beet armyworm from Shenzhen[] Guangdong province was used to select for resistance to 
tebufenozide by dietary exposure in the laboratory. After selection with tebufenozide 62 times during 75 
generation] a resistant strain was achieved with resistance ratio of 39.2 to tebufenozide compared with the 
original reference strain[] 141.3 compared with a susceptible laboratory strain[]. Estimation of realized 
heritability] ^[] of resistance in different selection stages was based on the method described by Tabashnik & 
McGaughey. The results showed that the A^ to tebufenozide in the early[] middle and latter selection stages was 
0.1073] Fy - ELT] 0.2780] Ej, — Fo] and 0.0538) Fs, — FELT] respectively. The h? for the entire selection 
experiment was 0.1556. The susceptibility to tebufenozide increased 3 times when the culture was kept for 21 
generations without exposure to the chemical pressure after 43 rounds of selection. This suggested that the beet 
armyworm has the capability of developing resistance to tubufenozide[] and it is difficult for the beet armyworm 
to recover the sensitivity to tebufenozide during a short period. Bioassay revealed that this resistant strain had 
high cross-resistance to methoxyfenozidd] RR = 71.4[[] moderate cross-resistance to abamectid] 13.1[T] low 
cross-resistance to emamectin benzoate[] 7.000 indoxacarb[] 8.4[] and JS118[] 4.700) and a little cross- 


resistance to chlorfenapy] 1.9[]. The results of resistance risk assessment suggest when tebufenozie is applied 
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by interruption and/or alternation with other insecticides possessing a different mode of action[] the resistance 


development rate in the beet armyworm would be delayed. However[] cross-resistance between tebufenozide and 


other insecticides except chlorfenapy indicates that a resistance management strategy for the beet armyworm 


involving the rotation of these new insecticides is not likely to be effective. 


Key words|] Spodoptera exigua|] tebufenozide[] resistance selection[] realized heritability[] cross-resistance 
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Fig. 1 Resistance changes of Spodoptera exigua to tebufenozide during the selection in the laboratory 
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Table 1 Realized heritability of resistance to tebufenozide in Spodoptera exigua from Shenzhen city|] Guangdong Province 
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Fig. 2 Effects of heritability and percentage mortality 
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10-fold increase in LC] slope 2.8[] dp = 0.3570 
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Table 2 Cross-resistance to other insecticides in tebufenozide-selected population of Spodoptera exigud] Fy 
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Note[] Resistance ratio= LCs of selected populaton/LCs of unselected population. 
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